il o SR SPSRSS

=p

Reported ror..t-ll-u—Ne..;-‘l';a;k Tubune.
Dr. Lardner's Seventh Lecture.

Secw_d__s}riu

Ladies and Gentlemen: If we look at the pro-
zress of the human -mind 2 recorded i history,
both socinl aad political, we shall find That it ow
ba geaeruily marked by a cartain steady and uni-
form rute of adyvancemen. Bat we shell sl notice
2hia: that Epochis occur stcertain periods at which

it appears to meke a sudden startin advance ns il
acted upon by some temporary and powerful cause.
These efiects ure conspicuous o every abserver .i"
she socinl and politienl world 1 we call those in
politics by the name of revolations. Butno doubt
they arise from causes which are lutent and unob-
l(‘r;tzni, and do not depend eltogether ugan human
The phenomens of intel-

will or Lhuman agenc .
Jectusl ndvancement are not seapparent,
helins subject to nearly the sume suc-

bt they

Are nevort
cossion of changes, nnd are
the ntre

The grent and sudden

tanges nllu lod 1o s

often weenrang in the politicid and sorinl st o

, e also to be seen in intellectual mat
v propetly informed person 13 now
aware of the vinlent and sudden clinnges

o Spe e

pors
duukbt!
whicl marked the state of the buman mind at the

whise ol thie Tnst centure. Revolution followead re-
d

spntned (o bresk dowe all the  comm

Tre ApHe

noel tha o in 1ts sovial ¢

walution :

biarriers

which had formedy resttained it dur

iis ool

af kingly piver was darkewed both upon
the otlwr =ide of the Atlantie, und the human

sl appeared wstart forward vs 1f suddenly un-

chinned {tom the thraldom under which it had for-
merly wouched.  This, to an ordinary eye. was

t

cottuinly contimed to socinl wnd pulitir-.nl matters

but v the eye of the philosopher it was fur other-

rad its influence over the whole fuce
Its fruits appeared at the

wise, il 5

ol (hyaienl Seronce,

cluse of the lust century, and the very first duy of

whis was size

o by the discove

ers.  Hoew weoks lind searcely rolled over before | | rucy und candnr: amd this Cornish v

the prontest instrument of physieal inv

and inguiry ever praduced by philosoptiv—tliv
Faoltaie pule—was discoversed ) und thuy extravedi-
nury  instrment soon, very soon indeed, began
anthe Lands of p]1i11J:&-l!-1!-:1’§ ta exhibit the most
extindinary results.

I:'m"u'n':l'&' itenlf s wsu'yect l‘m'lu-i!'ul-\' of mod-
crn direovery,  For although the Ancients were

A tatedl wizh u few isoluted phenomesa, as the

sttzustiin of rubbad amber for light substances and

ore o0 twoother fuets which Tu’r barren, untelated | ant he become nr

and untomtful wpon the surface of human know-
Tewe, it wos in fuet not unil the time of Franklin

thut the seattered frets of clectricity were ool

lecred into one regular Borm and reeeived the soul
and hody of u Scien: This extrnordisnrs o
ns evelved buthe machines which weee then em-
ployed, was |-ru|lut'-'1}. nor certainly in the power
and volusie that ure evident in the grest nutural
phenvmens of atmospheric electrieity, but still o
ton ju_m'l.-rfui woanonner to ke exumined with th
dulicute wnd minute seruting by which slone its
ctmrueter could be obtained, und which science de-
mands. Inthe electrical machine, a8 you sl know,
the eleetricity is evolved by the frietion of the ruli-
ber ipon o gliss eylinder; und is theown forth and
collected by apparatus prepnrod firr the purpose,
as the Leyden phial, &e. But these receivers
wiere thus churged in considernbly lurge quantities,
and when the tluid escaped it rushed forth like o
worient whose restraims are broken down ;. and we
conld ne more submit this wrrent of electrie foid
o close inspection thun we could the Falls of Ni-
agntn o eluse chemical annlysis.  Philosophy
wanted it in small quantities—in o more contrally-
Blend convenient form, so that it might oversee and
ponder uponat. Here it was anly o be prociresd
1 lnrge rescevoirs—for the Levden phinl and other
apparntus by which iris sccuomulated can be pe-
gaptded 1o no other lighe thun as liege veservnids
i owhich the fliad was dammed up aod g stae
of quivseence s and o you nttempred o pieree the
dum nud cut n passngs for it inswad of (lows
forth in o revular and moderate munner, it bl
nil bounds and rushed out with fury and pawer—
prronduet shiock und Inr avell-
Kows phenomena.

It reemined 1o discover some way of evolving
the eleeteie fuid seothae it eonld be denined oar by
sl degroes=—poured torth with regularioy aud in
a tonncwhiteh should allow it te be enrefilly wateh-
ed and serupulonsly wnineds Suely nomethod
wis discovered by Yorra in the fiest month of 1he
present eontiry.  He found that, by an necumaln-
tion of certamn metullic plates, wnd by the i rpo
sition of weermain ligquid, not s sudden toreent
the eleetric luid but s geathe wml regnilar atoeim
would be produced, subijeet to Lis conteal.

He did more: he p led monns wherehy hie
could produce. as hie plessed, a greater o less
quantity of the fuid—which should be powerful or
feeble uecording to the cirenmstanses of the metal-
Ire pintes, which were seted upon in a mysterious
munaer, which both Yorra and his suceeasors bave
failed 1o explain

This precious insteument of scientific investien-
thon, winch |n._\s proved most fruitful wnd power
H= Tt srdEe of llfl" = aur awn til“l‘, was
i Fng
vy by Yorva, sccompunicd by w seanty and men-
e pecount, transmiited, jud::il!g from: the -ti'rlt'.

o the electric

e an imperteet form through fenr thar te abanild |

o unticipaied an the discovery, and thus vobbed of
s honor, v fell into the hunds of Messrs, Cane
tiste and Nicnonsox, the former so well knowe
as Sir AstHosy Cantisre nmd the latter
to ull scientific menn connection with neelelnnted
philosophical joursal.  The fivst upphcativn, they
mude of itled to the di
of witers and as [ have aleeady, ia 0 former lpes
tire, dwelt upon the manner in waich this was oi-

wize ghservable by |

¥ of these uth- |

sation |

| r‘ii#

— e = -
= 1 1 + ' .
sian of | fror T s lenzr :
far grentec than could be moved byithe sction of | from one pnl:m:le to -another until & length 1
the wills the eves rolied und even thejungs keaved | reaches the |13l parucle of water which tins 1ts
v in.l.l'.a-n‘ e et w all these oxyzen seized by the hvdrogen of the adjacen:
G o L s F r “ie = .
facts have benn known fur over balf o ceatury wiih | particie and the hydrogen rises. Tnis accuunts
n 7 atishi 'm.r':' or conclusive explanaim—is dated | for the fact that vou see oa hudhle: begause ihe
o B L3 e — -
e wntciLtul: e nerves possess u  rapid succession of decompositions and re-c
RO niruwitiul. Wiy
wlectric susceptl nE mate thsn Lo | pas

ons of the sucresgive par

LA . . . -
e in sounding tertRs thit b I have: exprossed | causes the hydregenlo pass from
in common lang The -ame agency uppl vther uon] it is finelly discharged.
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tablishiing some batl - eation, he comusenced bis fabor T
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wof Lunden wan {ur | & rem NI 4 #13
shewrchermes! Wit s olerk | =loaid be emploved,  Dary o

b contributad = e to

hes p»-u--d

potred imi them distilled water, and v
a enmdietnr & =Reinor syphion of o
o the waler in

L ull theedav v hieh bind atrene

weention of Ceunt B stis

st wt thits period the Voltie pil
thit mreat eitv. The oo
ratory whs Sie Huosearey Davy, aad
uitinred with e power of the
shown by Cappiste and Nioi

amd hyvdrogen from the vther.
a2 bl Lieen won foraditde time, Davy ape
plied thiensual tests, anl, cunteary to hits asticipa-
= and srently to his disuppointment, be found
| thint thers wasachd in the positive vesseland alhali
“hawn with greater cleirness i e nl | in the llPL_:nIitl'. Flee fielt <ure thint ﬂu'_\ would wot
Puns, e saw thnt Depe wis w T tio, l nave existed inothe water, sor could he s dmit that
el b wt o desermined  thut it <hould aoc lie [ they came i through the ageties of electiicity.

wit= hrought to
the

w speridtendon

Hosox anid us

Well, hie bogun 1o consider, may it not be that

wwgland in the frst month of the preseat eens | e ol the viossel soons to diside

toom ench other two wiees, one connected with the

binution, bubiales of ox
the wirea i norapd strenm,
cen from 1
them in o glass e
il

il we b evalved e just the proportion necess

theceme ol one wire esape ta the extremity of the

imenltivated,  The decomposing powerof the pile
wn witer nattrally srtvacted  grede attention. Al
n ationed the ~ubjeer, T
will tukes the Tiberty neain o call your atuention to
he munter in which the Veltwie pile mnde k
the decutmp ot i (Lew me rer
1x0se nol ith thie elements of chormis
rhatwater is composed of 1w zrecous subaiiy
cveen and ||'\-.iru;:mr.j
The munner in which the decomposition of
witer by the Voltaie pile was established was this:
in wvessel of water were placed at some distance

the cups themaelves age the source of this. prine-
phe 3 nnd to test this, Be proceeded in this way:

i gor mnde two cups of fine gold in the form of
| inllow cones, caretully excented.  Ln these he pur
Jrh-' same quantity and Kind of water ws befoie,
| subjircted ic fur the same time toithe sume bittery
d under the same eiccumstances, and now, suid
ue, if neid is prodeced in wny different quaniny, 1
anr certain it cunnot be uttiibured 1o the water ur
the electricity, for both are the same s befare ;
buvif, us [ sheewdly suspect, the cups have any
thing to do with it, it will hecome evilent, and 1]

positive and the other with thenegmive po e of the | bl vither find no acid ar all, or w difigent uit- |
Molwic hattery. ‘\"f\' vk U effaor of this ur- from what 1 had before.  The pesult oom- |
rungement.  bowas found thar, the wires Leing of |

etely fulfilled his anticipations, not by the rinl |
abaence of the acid and alkilt, but by their beir
: tound in very different proportions.  There was
m, und bubbles of bydro- | inle ar no w in: the positive cup. and twenty
other,  Thut these were the to | g e mueh alkali in the negative, s in his fore
snsea evolved, cauld ensily be proved by cateline .' mer experiment. He hud oo dusbe now that
“und submitting them 10 | had erived ot a method which would feally
usual ehetmieal tests, Towas found that oxyaen | lrad 1= the discovery of the cause of these ph
issued from e positive wive s Bydeogen foom: ymena s bat fe delermineilitoir=y A st further |
Iu_- negaRitve: mni FL e [T ||_,. IL\UT.hl'_\“ were _:‘i.,.nm..m‘

He necordingls put into a silver <till o guantity

ot the wnter he bad before uaed, aed distilled it at
the low temoerature of 1407 by« Jow proeess ;
after huving distilled it until it bad all pussed of
in wighor, heexumined the residuom amd tound that
sined seven-tenths of n grnin of aiknli.—
then,. he had found the souree of the al-
Kali s it was contmined in the water with which the
cxpurinent was mude.  After this be repented the
eR{Hrirent with the same lany 1er fx-
pucid 1o the same galvanic aetion i in thie sam
;-151{ L) it and the result .'lIINl\'l'II r..nr'i'lﬂ‘;»:_\‘ thnt
the behied thnt the Blectricity frsalt was the souree
of the soid and wlkali, was complhaely expodend
wndd wn eeror removed from his parli which wonld
othpewise Bave stood 1o his way i all s e dis-
VOIS,

Thie next sulyect which attracted the ntiention
of Davy, snd in examining which, he sepvad ar
the very important discovery which pained the

| prize offered Lie the French Academy of Sei
was an anvestigation of the uner in whice the
| wlements of matter bebiaye themselves with fefir-
enwe to el other whitle under the induence of the
eleerric current. You will comprehend this more
clearly when I show you the experiments wh
Dary made and theiz ficst mosteunions and inter-
n--!mg I'!.‘ql'.lh-.

He ook two vessels, filled enely with water and
onused them to communicate, the one with the

plavinum, with which oxyeen will not form w com-

2en gus nrose from one of

Hut more than

ey o the production of w
1w fond g 10 thee sessel was weighed
e thee mnees Tiud oo eovadsed, e awould Be foand
to have Tostaiw erqunbto theaveig it of the
fwo gwsess Thos theos sws oo doabt theee the zinses
cieee produced feom the ends of the wieess Bara
nyaterious cirenmstance still remuined, nnd, 1 may
any, remuins o thisday goesplained.  Inowlar pos-
=ihlem sr—hywhat coneervabibe mesnns could o
i the twa gas Tl wore contin 1“} svolved st

({5

.

shier f—tor 0 wis suppose 1 paediels of witor w e
{ecompised ut th
(ram thit purticle w

stremity of thie posinive wire,
shull fave o partiele of aay-
st whiteh will rise dnta the air s Her whepe i< the |
wdrogen ! IE vou sy 07 i trvels;
< thromgh the svater o the end of the other
e nnswier b5, thnr na st sas—nu bubble

ul e

vire,
I b ey ns oo woulild e 4 it actunlly triveded
thronghe  Azainz @6 you 1ok wopariele nt the end
S the negative wire, unld suppose it decomposed ;
It of course give n paridle of exygen i o
A hydvogen gns: the Ssdrogen s
bt whwr becomes ef the
annob teavel nero-s, beendse it 15 00t seen.

sy Liv [lsee

In
Here |

bere is n aithenhy of 0 most inseromble nature.

coen -t

e

Fur o whnt s =tll more
v m parkition to be e

raordinmey, iF you supe
et throuzh thie mid-
witer intin twn
shtl hove po conpection with, cach

; posi ~and the ather with the nesstive pole of the

A % wire, pRIsIng Amm | eylvgnie i Betwesn the two he placed o

Vit 1111_'_" i the same citocts will b b viessel, HRowise qor ing waren which wis
ede The Lo ble of uxyzen will be fousd’ ta d by avphons with the water in the othe

‘A lll-r"l the 1![’ Ve wire, T‘!lli i.”-'g":l rom

In'this a

A

snzement the <trenm ..t'l..u-.
reiricity passes into vne vessel, theo

overy of the decomposition |

feited, 1 shall not now reteace my steps. i

After this phenomenon had become tamiiing, oth
eis were observed, npparently of o mare extiae-
ditary, butin fuet of uless important, o
The physiologicnl effee the instrumont :
ob the first 1o exéite attentivn 2 and surely i the -
teation ol philosophiers was diverted in P4 zrent dee
groee by this from the more importunt plienvmenn,
it was o onaturul and un excusable error
nstonizhing weres some of the effeer= which it
hibited. Lt was {ovnd that the nerves of anisials
were appuritas ofa highly electroscopic churmeter
—far more seusible than the finest and most deli
ente instrument known o scionce. It waa found
thnt, if the negative pole of the pils
er the tongue and the positive nbove it (na may
vasily be done by areching wthe extremities M

T 8

e pece of memalY a certuin acrd favor wis pers
It, on the other hand, the positive pole |

ceived.
he pineed below and the xegative sbove the tongue
wi awlkaline taste was perceived.—Again, it was
tosnd that, i ooe polo of the eleciric battery was
applivd to oy point of the fase, vs to the cheek,
tiske, chin, or to any point of that part of the body
Krown te anatomists to be so full of nerves, and the
oifien pule hel i rhe hand, sothata certain portion
of the ﬂ-.a‘}rl shiould compelled 1o pass throuzh the
nerves of the ven though the eves wers shut
wovavid flashoof bahe would r\!‘wrcriu-d. This was
an cxl:_mmdi:mr: phiysical fict; but the most ex-
travedinney of all sl remained behind.
the poles weie applivd to "
orZadized humnn budy—from whic!
pussed away, it was found that, b
Satiod \\!‘ those extraordinary ngents, 1o Yariousilo-
calitivs in the nervous system, the dead body was

made 1o imitate the functions of life with terrific
aad revoiting precision.  The' tms were m‘.\:l
nid blows wtruck s the lezs extendid themagive
and kicked with ioleneo: weights were rnisq;;

were placed |

|’

When |

| '“ll T TATTve l.‘:"'.'T"IHI‘IT_\‘

|

ninnmamate dv—any | huppened ! you say it i3 very extruordinary that
I the soul had | ypu see no bubble: not at all extesordinary. for tne
Y & properappli- | positive wire luys hold, by the strengin of its wi-

| water in it theotieh the eonnosting wire to
miiddle vessel theses by o like cond
thind vessel, when it mewts the pegat

frumithe other pole of the battery,
experiment wis thisz in the middle vessl he
pluced o aaline solution, which is acompound
att neid and wnalkali.  In the wthe
ced pure water.  The moment
strenm wis sllowed to enter the vessels a
the salt held in soluti

nny thedrivs were desise
them was that of T
Grorruts, which is

umed
wautiful thay 1 shall noe be

4 imzenious wod Now lis dipar

a =heteh
vrothe pe-

e tiy
t it ahhoeghi L slidl aftersard be u
vasity of knovking it o i

rs. W

tiRerries mathmined thar the elomentary par-
ticles of water were nasurellv ch :
.l."hl' n sip
tis r.-m-:n.s_-vj of Lo purts o
e pwee e held ogethor by ehie
Wthe two apposite eleetiicities wl
N

whr

fw p

with prositive

e molecule:
anidioxy
Eilind nitruet |
iy the paciiele

Ao acid constan:l
v water nnd thie
nw -.'"[.
e pl ! i
exeried a power ol witraction ot the aeid wnd
ve on thealkals

step [h"l" took wast
if the attraction of slectriciey Tor th iutds is =0
powerfl, may 1t not bapaen thar, by putting the
tipn of sult into the positive vessel, while
| water remainsin the other, the negative vle
re, said he, the o fis its position | the pure water will deaw over tne-alkali from
mtil it gets its oxygzen facs to wire, und it= | salvin the po vessel, lewving the scid wi
wwdegea fuce from . Now, this purticle havitg | i was.  He scosrdisziv performed the exper
s changed its position, the negative electiicity | and found the result o correspond precisely with
st the hydrogen, which is tirned from the wire, | his expectations. e salt i the ;:-.--‘mw:'v-.- sl |
l'?ll‘!l.(‘u" the posirive ot the molecule nexcto i, | was decnm;lo:'ﬂf, s constituent purts were totn |
rhich likewise <hifts it wion wntil 1t oxygen | asunder, uod the coid continued faithtul to
taee in turned teward the first parsicle, and 115 by- | 1ove duid while the alkalitraveled over to the other
frogen’ from and 3

ST

Now here De s

TS -ii_\- LI REUTTIUS,
fus way s the <trenm ol posi
trthe 1‘.'11!‘, ol LRe mre ey
dectricuy ot the particle aearest
And ns the positive elpctneny of the oxy
has nnwiteaetion fopthe neza teiony of the

He suid,

the
fluid

& pos--|

: the same 12 gees on | vessel nod deposite ! itsell a< close as it could pos-
through the water, o thay you will buve a row of | v datothe nezntive rim.. To feave nothing un-
rarticles from the point of ofie wire ty the point of | done. Davy varied: the experiment by plucing the

the n:i:rt,_rarz,—:ni ulops betwesn thetwo: the oxves
tirces of ithe particles baing all turnnd rowa.d ot
positive. wire and all the bydrogen faces towards
the pegative wire.  Now, sa;

alt in thee negative vessel and found that the
sineiple was as active s before.

He remacked :oat the water in the middle ves- I
i sel remained pure, although all the scid in the vne |
| veszel, nnd the alkali in the other had passed |
throush e
he saw that something more remained 1o be exam- |
ined. He considered that the water ia the muddle

Grotthos, what

traction, of the oxygen of the nearest particle and |
lischarges the hydrogen: but that hydrogen does | veasel must be ina puculiar physicsl stare. W |
a0t ascend, because it is seized by the oxvzen of | the mass of the 1quid throngh which the acid and |
the'adjacent particle af water ; the discharged by- | afkali were in the act of passing free from either,
drogen agail: lays hold of the oxvgen of its neigd- | or would it pavetie qualities of a solution of «i
o mod thusit goes on, Ly & successive acrion, | of these principles ! If it would mot. it would

who was ing vl ten o It Thie twi sieaaris with
them to procyre for thein author th - [ the twi poies of the zalva Az usual, I
tn i the Fnstitne,. He came 1o o and | and as b expeeted, bublbiles of uss e Tt
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that ddecomposed the clements ot
never ler s meind pest until he lisd
upon this poid
l‘k["‘llnl-'ll', usin
ad he hud n most power izl ngent o plas
r much: pondering and devp reflect

vest at tins coneliusion—that suo-
ikalme mnd enrrhy, in all prob-
Many of them,
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